The purposes of this study are to (a) describe the process of collecting survey data related to un/diagnosed genetic disorders in Anabaptist households, and (b) determine the need for a genetic medical clinic in Kentucky. A six-page adapted survey questionnaire was utilized to collect family status, un/diagnosed genetic conditions, reproductive history, history of deceased children, and demographics. The questionnaire was mailed to over 2,000 households; addresses were collected from Anabaptist directories. Data suggest that more than one-third of households include a family member with an un/diagnosed genetic condition. Collectively, 120 diagnosed conditions and 90 undiagnosed conditions were reported. Half of all households reported a miscarriage, while less than five percent reported a stillbirth. Information obtained from this survey helped Anabaptist leaders proceed with establishing a genetic medical clinic.
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Introduction
A genetic clinic in western Kentucky has been the vision of a group of Anabaptist leaders for nearly a decade. The first public meeting to discuss this vision occurred in March 2009 in Glasgow, Kentucky with over 100 members of Anabaptist communities attending a day-long meeting ( Figure 1 ). Dr. Holmes Morton, founder of the Clinic for Special Children and the founder and medical director for the Central Pennsylvania Clinic, led the discussion focused on how health care providers could facilitate health care visits when Anabaptist members seek medical attention. Field notes indicate that cost, fear of the health care system, and lack of communication with health care providers may influence the health seeking behaviors of some Anabaptists. The closing discussion centered on the direction the group desired to take following the meeting. There was consensus that a genetic medical clinic similar to the Pennsylvania clinic was the main goal of the group. However, challenges associated with this bold movement were identified such as determining if there were enough people to support such a clinic. One suggestion that surfaced from the closing discussion was the need for a survey to determine the feasibility of establishing such a clinic.
Motivated by the challenge to remove geographic barriers and improve access to genetic health care for all Anabaptist families in Kentucky and in bordering states such as Illinois, Missouri, and Tennessee, these leaders returned to their communities and methodically developed and followed a plan of action to keep their vision alive. Driven by their sense of family and community, these leaders practiced patience and perseverance as they built relationships among other Anabaptist communities and non-Amish folks outside the Anabaptist culture to focus on the special health care needs of Anabaptist communities in Kentucky and contiguous states.
Figure 1: Map of Attendees at 2009 Plain Communities Educational Session
One such relationship occurred when staff at the Institute for Rural Health (IRH) at Western Kentucky University (WKU) was requested to conduct a survey of Anabaptist households in Kentucky to determine the need for a genetic medical clinic in western Kentucky. This relationship was built on trust and respect, as one of the IRH staff members had a sustained relationship working with a specific Anabaptist community for over 20 years. This long-term relationship provided insight into the health beliefs, values, and practices of the Anabaptist communities, which facilitated planning and conducting the needs assessment.
The purposes of this descriptive study were to: 1) describe the process of collecting survey data from Anabaptist households regarding diagnosed and undiagnosed genetic disorders of members residing in each household, and 2) determine the need to establish a genetic medical clinic in Kentucky.
Background Literature
Historically, in an attempt to escape religious persecution during the Protestant Reformation in the early 18 th century, diverse Anabaptist groups such as Amish and Mennonites, migrated to the U.S. and first settled in Lancaster County, Pennsylvania. As the faith and families of the Anabaptist groups grew, so did their desire and need to increase the number of settlements. They initially moved into the Midwestern states but later realized that southern states such as Kentucky provided a suitable social, economic, and geographic environment for growth (Donnermeyer and Anderson 2014 ).
Kentucky's first Anabaptist settlement was in Todd County in 1958 (Donnermeyer and Anderson 2014) . Since then, the majority of growth has occurred in the central, northern, and western regions of the state. In 2017, there was an estimate of 42 Anabaptist settlements, 91 church districts, and a population of 12,060 in Kentucky (Young Center for Anabaptist and Pietist Studies 2017). The rapid growth in Anabaptist settlements could result in a doubling time of 20 years (Donnermeyer and Anderson 2014) .
With the anticipated growth of these diverse populations, major health concerns surface. Culturally, individuals from Anabaptist heritage strive to separate themselves from the general society and choose a marriage partner from within their own culture. Marriage tends to occur from remote connections rather than between close cousins (Dorsten, Hotchkiss, and King 1992) ; however, partners are selected from within the faith. Due to the limited genetic pool, consanguineous marriage has led to inherited genetic disorders, metabolic disorders, and chromosomal disorders (Hostetler 1993; McKusick, Hostettler, and Egeland 1964; Morton, et al. 2003; Puffenberger 2003) . The prevalence of these conditions is destined to increase with the continual growth of more Anabaptist communities, thus, supporting the need for specialized genetic health care.
There are now six fully operational clinics specializing in genetic disorders and special needs of the Anabaptists. Two clinics are located in Pennsylvania, two clinics in Ohio, one clinic in Wisconsin, and one clinic in Indiana. Due to the scarcity of these clinics, high patient loads are found in all clinics. Currently, Kentucky Anabaptist families in need of the services offered by one of these genetic medical clinics travel out of state for such specialized health care services. The distance to the clinic and the expense of travel is an obstacle to health care and delays access to care. With improved health care, many of the children diagnosed with an inherited disorder are now living into adulthood; therefore, the well-established genetic medical clinics first established for children may need to shift their paradigm to incorporate health care across the life span.
The worldview of health among Anabaptist communities is diverse and influenced by cultural values, beliefs, and specific church affiliations. While some communities continue to embrace traditional cultural practices and resist outside Western medical care, other communities with more progressive beliefs are open to some types of modern health care practices (GarrettWright, Main and Jones 2016; Kraybill, Johnson-Weiner, and Nolt 2013) . With the explosion of scientific discovery in genetics during the past 30 years, Anabaptist communities are faced with complex decisions regarding the acceptance or rejection of modern science. The implications for decisions such as the feasibility of establishing a genetic medical clinic in rural Kentucky are widespread and potentially impact the family and community structure socially, economically, and culturally. Therefore, an unprecedented step was taken when the group of Anabaptist leaders, who are not members of the same religious orders, collaborated and requested a survey to determine the need for a genetic medical clinic in western Kentucky.
Methods

Study design and population
A descriptive study design was used to survey a self-selected sample of adults residing in Anabaptist households in Kentucky. The survey was intended to collect both household and individual information regarding special genetic, metabolic, and chromosomal conditions from the head of the household and individual family members residing in each Anabaptist household.
Recruitment of Sample
A group of five Anabaptist leaders with an interest in establishing a genetic medical clinic in western Kentucky collected church directories throughout Kentucky. The church directories included the names and addresses of Anabaptist households dispersed throughout Kentucky. A pre-medicine, biology student serving as a research assistant at the IRH created a database of the 2,043 addresses prior to mailing questionnaires to all households. The five Anabaptist leaders also visited many of the Anabaptist communities informing the communities that a questionnaire would be forthcoming.
Survey Instrument
A four-page Kentucky Special Needs Clinic Survey questionnaire was adapted from a previously used measurement tool at The Community Health Clinic in Topeka, Indiana. The questionnaire contained both open and closed-ended questions designed to solicit information regarding family status, diagnosed and undiagnosed genetic conditions, history of deceased children, and demographics. A two-page sheet containing Definitions of Genetic Disorders and explanation of Frequently Asked Questions about completing the questionnaire was attached to the questionnaire. The questionnaire was designed so that one adult in each household answered household-level questions and also reported on individual-level responses for all household members.
Figure 2: Map of Sample Ethical considerations
Human subjects' protection approval was obtained by Western Kentucky University's Institutional Review Board. Completion of the questionnaire was voluntary and return of the questionnaire indicated the consent of the subjects to participate in the study.
Procedure
Using the names and addresses collected by the five Anabaptist leaders, a database was created by staff at the IRH. The questionnaire, informational sheet, and informed consent document was mailed to 2,043 Anabaptist households in Kentucky. Participants were asked to voluntarily complete the questionnaire and return in a postage-paid return envelope. Funds obtained from an internal university research grant were used to cover expenses associated with data entry, printing, and mailing the questionnaire and consent documents.
Data Analysis
As the questionnaires were returned, data were entered into a Research Electronic Data Capture (REDCap) database and later exported to SPSS 24 software. Descriptive statistics were used to analyze data.
Results
Sample Demographics
Fifty-one questionnaires were returned marked undeliverable. The questionnaires were completed and returned from 30 (25%) of the Kentucky counties with 550 households (27.61%) completing and returning the questionnaire. Figure 2 is a representative map of households that responded to the questionnaire based on county. Table 1 shows the demographic characteristics of the survey sample. Males in the sample ranged in age from 21 to 95 years while the age range for females was 20 to 94 years. The majority of the sample were married (94.55%), with children (92.73%). The number of children in each household including the deceased ranged from 1 to 18. 
Findings
Of the 550 returned questionnaires, 200 (36.36%) of the households reported a known or suspected genetic disorder. In response to diagnosed conditions, 64 of the households reported that the husband, wife, or children had been diagnosed by a doctor with a genetic disorder, an inherited disorder, and/or a metabolic disorder. Only 46 of the households reported that a birth defect had been diagnosed by a doctor in the husband, wife, or children, and only six of the households indicated that anyone in the household had been diagnosed with autism and or an autism spectrum disorder.
In response to the open-ended question regarding the specific name of diagnosed and undiagnosed genetic conditions in the household, Table 2 shows the 89 diagnosed conditions that were recorded while Table 3 shows the 61 undiagnosed conditions that were reported by the households. A physician with expertise in genetics later categorized both the diagnosed and undiagnosed self-reported data into the groupings: 1) genetic and chromosomal disorders known to be associated with Anabaptist populations (Table 4) , 2) overview of multifactorial disorders (Table 5) , and 3) overview of miscellaneous signs and symptoms (Table 6 ). Multifactorial disorders are defined as conditions in which environmental factors may influence the variation in the expression of a genetic trait (Jorde 2014 Reproductive history findings as reported by the households are presented in Table 7 . Miscarriages were reported by 265 (48.18%) of the households with the number of miscarriages ranging from 1 to 11. Stillborn children were reported by 27 (4.91%) of the households.
Discussion
For communities that prefer separation from the modern world, a return rate of 27.61% for the questionnaire is consistent with the return rate of other cross-sectional surveys in Anabaptist communities (Sieren, et al. 2016) . Several actions contributed to this success. First, the group of Anabaptist leaders through dialogue among themselves and with individuals from English communities kept their vision alive from the initial meeting in 2009 to 2016. Also, prior to mailing the questionnaire, this group of leaders visited the Anabaptist communities in Kentucky collecting names and addresses and alerting the communities that the questionnaires would be forthcoming. In addition, a cover letter was included with the questionnaire that was signed by one of the five Anabaptist leaders and a staff person in the IRH whose name might have been Figure 3 is a summary of the geographic distribution of the households that responded to the questionnaire in 2016. Using only counties in Kentucky with at least one household respondent, the geographic weighted mean center, or "center of gravity," of respondents is located in southcentral Kentucky, between Warren County and Edmonson County. A standard deviational ellipse is drawn around the geographic weighted mean center that encompasses 85% of the respondents. The spatial dispersion is skewed eastward/westward, but includes eight of the top ten counties of respondents (see Figure 3) . By using county level data and not using precise locations, it is speculated that the standard deviational ellipse may actually encompass 68% of the respondents' absolute locations. The most central county that minimizes the distance between itself and the respondents is Logan County, Kentucky.
Over one-third of the households self-reported a known (diagnosed) or suspected (undiagnosed) genetic disorder. These survey results of diagnosed conditions were classified into genetic disorders known to be prevalent among the Anabaptists. It is unknown if the diagnosed diseases are the Anabaptist form of the disorder in each case, but it is reasonable to classify these as known or suspected endemic among Anabaptist populations. The next step needed to further understand the genetic disorders present in Kentucky is to conduct a medical review with Anabaptist families residing in the state. The medical review would serve as a gold-standard review to learn more about the special health care needs and health histories of each family.
While the exact number of genetic conditions in Kentucky Anabaptist households is not determined from these survey results, findings do support some practical implications. Many women experience home births attended by lay midwives. With the alarming number of miscarriages and reports of stillbirths, the lay midwife may be the first contact with the infant and family with genetic disorders. Therefore, improving access to newborn screenings and increased parental acceptance of such screening is needed (Sieren, et al. 2016 ). In addition, Figure 4 : WeCare Clinic -Medical Care for Special Needs educational programs and resources to assist these lay midwives in recognizing signs and symptoms of genetic disorders at birth thus enabling them to make quick referrals is warranted.
The first genetic medical clinics rightfully focused on care of children with genetic disorders. With advancements in modern medicine, children with genetic disorders now mature into adulthood but continue to need knowledgeable health care providers to direct their health care. A patient and family centered medical home framework identifies the importance of family in care coordination. The characteristics of the framework include patience and a family-centered focus; care activities that are proactive, planned, and comprehensive; the promotion of self-care skills and independence; and the importance of cross-organizational relationships (Turchi, et al. 2014 ).
Strengths and Limitations
Strengths of the survey process include the collaborative relationship between the Anabaptist leaders and the research team. This relationship along with open communication fostered access to sensitive information from a population that is generally cautious about interactions with the mainstream culture. Another strength of the survey process was the capturing of rich health-related data for an entire household in lieu of getting individual responses. Two limitations of the survey process would be the questionable validity of the selfreported data and this non-random sample is not generalizable to the Amish population.
Conclusion
The needs assessment demonstrated a population that could benefit from a genetic medical clinic in Kentucky by improving access to specialty care within their community. With less than one-third of the potential sample participating in the Kentucky survey and the lack of surveying Anabaptists in surrounding states, the need for such a clinic is most likely underestimated. In addition, the intent of the survey was to identify children with genetic disorders. One would anticipate a need for special genetic medical consultation or care for the parents of these children who are living with or carriers of specific genetic disorders.
Epilogue
The process of conducting the survey provided momentum for the Anabaptist leaders to gain support to ensure that the vision for the genetic medical clinic would transition into a reality. Based on the geographic distribution of households, a genetic medical clinic location in close proximity to Logan County, Kentucky was affirmed as an ideal setting to for the clinic. Examples of progress toward establishing a genetic medical clinic include completing the necessary steps for certificate of need from the state of Kentucky, acquiring 501c3 status as a non-profit organization, and purchasing and renovating the future clinic building, named the WeCare Clinic -Medical Care for Special Needs (WeCare) (Figure 4 ). Plans are to host an inaugural Family Genetic Disease Day at the clinic site to gather more details about the specific genetic diseases and learn more about the questions that the Anabaptist families have about their health and the health care system.
In addition to the board of directors for WeCare, the board formed a working group consisting of leaders in the various Anabaptist settlements to serve as community contacts. The community contacts have served as a resource to bridge the gap between WeCare and the settlements in the state. Meetings involving the board of directors and the community contacts have been used to keep the various settlements dispersed throughout the state updated on the progress of the clinic. Furthermore, quarterly newsletters along with meetings with health professionals residing in close proximity to the clinic site have been used as strategies to keep the medical community abreast of work done on behalf of the clinic. Collaborative efforts have extended beyond the Anabaptist leaders as the first annual auction was held with money received throughout Kentucky to support the cause. Donations for the clinic have also been made from other states with Anabaptist settlements. Also, many Anabaptist members donated their time and construction skills to assist with renovation of the building. Communications with Dr. Morton, staff from the other genetic medical clinics, and board members from the other genetic medical clinics have allowed WeCare to benefit from prior learned lessons regarding the best practices and models of care.
The specific model of care to be implemented at WeCare is taking shape with the goal for the patient to remain at home when possible but have access to genetic medical care when needed. The board of directors of WeCare is forming a relationship with a large, research-based children's hospital for care that is needed beyond the scope of care available at WeCare. The goal is for a sustainable model of care that incorporates best practices at the most reasonable cost. Also needed is a model of care that fosters midwife education focused on the initial signs and symptoms of genetic disorders and implications for early referral.
The lasting impact of the needs assessment extends beyond the physical clinic building. New relationships have been created and fostered between the Anabaptist members, Western Kentucky University, and Vanderbilt University Medical Center. The shared goal of these relationships is to improve community health, improve the quality of health care for patients and families, and reduce medical costs.
